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(54) ANTENNA AND TERMINAL DEVICE

(57)  This application provides an antenna and a
terminal device. The antenna includes: a dielectric sub-
strate and a conductor component at least partially dis-
posed on the dielectric substrate. The conductor compo-
nent is provided with a first half-open groove and a
second half-open groove that do not connect to each
other. A conductive stub is further disposed on a side that
is of the conductor component and that is in an opening
direction of the second half-open groove, afirstend of the
conductive stub is connected to a first side wall of the
second half-open groove, and a slit is disposed between
a second end of the conductive stub and a second side
wall of the second half-open groove. A first feed structure
is disposed in the first half-open groove. A second feed
structure is disposed in the second half-open groove. A
direction of a current that is on the conductive stub and
that is coupled to the first feed structure through the first
side wall of the second half-open groove is opposite to a
direction of a current that is on the conductive stub and
that is coupled to the first feed structure through the
second side wall of the second half-open groove. In this
way, reverse currents cancel each other, thereby improv-
ing an isolation between two antennas. In addition, the
conductive stubis disposed on one side of the antenna, to

implement antenna miniaturization, thereby saving
space.
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Description

[0001] This application claims priority to Chinese Pa-
tent Application No. 202210970347.3, filed with the Chi-
na National Intellectual Property Administration on Au-
gust 12, 2022 and entitled "ANTENNA AND TERMINAL
DEVICE", which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] This application relates to the field of commu-
nication technologies, and in particular, to an antenna
and a terminal device.

BACKGROUND

[0003] Customer premises equipment (customer pre-
mises equipment, CPE) is a device that converts a long
term evolution (Long Term Evolution, LTE) signal or a
mobile communication network (New Radio, NR) signal
received from a base station into a wireless fidelity (Wire-
less Fidelity, Wi-Fi) signal and then sends the signal for
access of a user terminal, may support access of a
plurality of mobile terminals simultaneously, and is widely
used in places such as homes, hospitals, factories, shop-
ping malls, and offices. Compared with a wired network,
the customer premises equipment is more flexible in
application scenarios and convenient for network con-
struction.

[0004] However, with development of communication
technologies, a multiple-input multiple-output (multiple-
input multiple-output, MIMO) technology is widely ap-
plied to terminal products, and a quantity of antennas
in the CPE increases. In view of this, how to deploy a
plurality of antennas in limited space and ensure an
isolation between the antennas becomes a key problem
to be resolved.

SUMMARY

[0005] An objective of this application is to provide an
antenna and a terminal device, to deploy a plurality of
antennas in limited space of the terminal device and
ensure an isolation between the antennas. A first aspect
of this application provides an antenna, including:

a dielectric substrate;

a conductor component at least partially disposed on
the dielectric substrate, where the conductor com-
ponentis provided with afirst half-open groove and a
second half-open groove that do not connect to each
other, and an opening direction of the first half-open
groove and an opening direction of the second half-
open groove are away from each other;
aconductive stub further disposed on a side that is of
the conductor component and that is in the opening
direction of the second half-open groove, where a
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first end of the conductive stub is connected to a first
side wall of the second half-open groove, and a slitis
disposed between a second end of the conductive
stub and a second side wall of the second half-open
groove;

a first feed structure, disposed in the first half-open
groove; and

a second feed structure, disposed in the second half-
open groove.

[0006] When the antenna provided in this application
operates in a low frequency band like 2 GHz to 2.5 GHz,
and any feed structure performs feeding, reverse cur-
rents cancel each other at the other feed structure, so that
two antennas are decoupled. In this way, an isolation
between the two antennas is improved.

[0007] The antenna with the conductive stub that is
provided in this application can cover low, intermediate,
and high frequency bands of 2 GHz to 5 GHz, and there
are a good isolation and a large decoupling bandwidth
between antennas. Especially when the antenna oper-
atesinalow frequency band of 2 GHz to 2.5 GHz, and any
feed structure performs feeding, reverse currents cancel
each other in the other feed structure, so that two anten-
nas are decoupled, and an isolation between the two
antennas is improved. In addition, the antenna provided
in this application is two antennas formed on one con-
ductor component. The conductive stub is disposed on
one side of one of the antennas to improve the isolation of
the antennas. In addition, the slitis disposed between the
conductive stub and only one antenna, and does not
need to be disposed between two independent antennas
and maintain a distance between both of the two anten-
nas, as in a conventional decoupling structure. There-
fore, the antenna provided in embodiments of this appli-
cation can implement antenna size miniaturization,
thereby reducing occupied space. This facilitates minia-
turization of customer premises equipment and deploy-
ment of more antennas in limited space.

[0008] In a possible design, a first side wall of the
second half-open groove is coupled to the first feed
structure to generate a first current on the conductive
stub, a second side wall of the second half-open groove is
coupled to the first feed structure to generate a second
current on the conductive stub, and a direction of the first
current and a direction of the second current are oppo-
site. In a possible design, the conductor component
includes a ground part and a ground plane, the ground
partis electrically connected to the ground plane, the first
half-open groove and the second half-open groove are
formed between the ground part and the ground plane,
and the first half-open groove and the second half-open
groove are separated by using the ground part.

[0009] The ground plane and the ground part each are
a part of the conductor component. The ground partis a
common part of the first half-open groove and the second
half-open groove, and the first half-open groove and the
second half-open groove are grounded by using the
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ground part. Further, a part of the ground plane may serve
as afirst side wall of the first half-open groove and the first
side wall of the second half-open groove. That is, the first
half-open groove and the second half-open groove are
formed on one conductor component, so that a first
antenna formed at the first half-open groove and a sec-
ond antenna formed at the second half-open groove may
form an antenna. This helps reduce an overall size of the
antenna, thereby reducing occupied space.

[0010] In a possible design, a length direction of the
first half-open groove is the same as a length direction of
the second half-open groove. The first half-open groove
and the second half-open groove may extend in a same
direction and be disposed adjacently. The ground part is
interposed between the first half-open groove and the
second half-open groove, and a width of the ground part
in the extension direction of the first half-open groove and
the second half-open groove is less than or equal to 6
mm, so that the antenna can be miniaturized, thereby
reducing occupied space. In a possible design, the width
of the ground part is less than or equal to 4 mm or less
than or equal to 3 mm.

[0011] In a possible design, an electrical length be-
tween an end part of the second side wall of the second
half-open groove and a center of the ground part is a
quarter wavelength of a target frequency band of the
antenna. In this way, an energy traction effect of the
conductive stub is improved.

[0012] In a possible design, an extension direction of
the conductive stub is perpendicular to the opening direc-
tion of the second half-open groove, and an electrical
length of the conductive stub in the extension direction is
less than or equal to the quarter wavelength of the target
frequency band of the antenna. In this way, the energy
traction effect of the conductive stub is improved.
[0013] In a possible design, an upper end face of the
conductive stub is flush with an upper surface of the
second side wall of the second half-open groove. The
upper end surface of the conductive stub is flush with the
upper surface of the second side wall of the second half-
open groove, so that an optimal energy traction effect of
the conductive stub can be achieved.

[0014] In a possible design, the conductive stub in-
cludes a first segment and a second segment, a first
end of the first segment is connected to the first side wall
of the second half-open groove, a second end of the first
segment is connected to a first end of the second seg-
ment, and the slit is disposed between a second end of
the second segment and the second side wall of the
second half-open groove.

[0015] The conductive stub may be in an L shape, so
that a height of the conductive stub above the ground
plane and a width of the slit may be adjusted by adjusting
a length of the first segment and a length of the second
segment. In this way, when the first antenna and the
second antenna form different types of antennas, an
optimal energy traction effect can be achieved.

[0016] In a possible design, a sum of an electrical
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length of the first segment and an electrical length of
the second segment is less than or equal to the quarter
wavelength of the target frequency band of the antenna.
In this way, the non-straight-line conductive stub can
have a better energy traction effect.

[0017] In a possible design, the first feed structure
includes a first coupling piece, the first coupling piece
is disposed in the first half-open groove, and the first
coupling piece is provided with a first feed point.

[0018] The conductor component may be fed by using
thefirstfeed pointand the first coupling piece, and a slotis
formed between a surrounding edge of the first coupling
piece and a corresponding side wall of the first half-open
groove, to form a coupling feed structure. In this way, a
current can be evenly distributed on the ground plane,
and a better bandwidth and omnidirectional radiation
characteristic are provided.

[0019] In a possible design, the first feed structure
includes a first feed member, a first end of the first feed
member is provided with a first feed point, and a second
end of the first feed member is connected to a second
side wall of the first half-open groove.

[0020] The first feed member is directly connected, for
example, welded, to the second side wall of the first half-
open groove. Certainly, the first feed member and the
second side wall of the first half-open groove are of an
integrated structure, that is, the first feed member is also
a part of the conductor component. A structure form in
which the first feed member directly bridges the two
corresponding side walls of the first half-open groove
is used, so that the first antenna forms an IFA antenna.
In this embodiment, the second side wall of the first half-
open groove may be directly fed by using the first feed
member, thereby facilitating simplification of an overall
structure of the antenna.

[0021] In a possible design, the second feed structure
includes a second coupling piece, the second coupling
pieceis disposed in the second half-open groove, and the
second coupling piece is provided with a second feed
point.

[0022] In a possible design, the second feed structure
includes a second feed member, a first end of the second
feed member is provided with a second feed point, and a
second end of the second feed member is connected to
the second side wall of the second half-open groove.
[0023] The second feed member and the first feed
member may have a same structure form and technical
effect, and details are not described herein again. The
first feed member and the second feed member each
may be a feeder. When both the first antenna and the
second antenna are fed in a form of a feeder, both the first
antenna and the second antenna form an IFA antenna.
[0024] In a possible design, the dielectric substrate is
provided with a feed circuit, and both the first feed point
and the second feed point are connected to the feed
circuit, so that the conductor component can be fed by
using the feed circuit.

[0025] In a possible design, the conductor component
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and the feed circuit are located on a same side of the
dielectric substrate, so that the feed circuit, the first
antenna, and the second antenna are all disposed on
a same side of the dielectric substrate, and there is no
need to process a back of the dielectric substrate, for
example, by copper covering, or disposing a metal via or
a waveguide, thereby helping reduce an overall volume
of the antenna and simplify a structure.

[0026] Ina possible design, a width of the slit is greater
than orequalto 1 mm. In this way, the conductive stub can
improve an isolation during operation of the antennain a
low frequency band of 2 GHz to 2.5 GHz.

[0027] Inapossible design, a width of the slitis 1 mmto
4 mm. Inthis width range, anisolationin afrequency band
of 2 GHz to 2.5 GHz can be effectively improved.
[0028] In a possible design, the conductor component
is of an integrated structure, that is, the first half-open
groove, the second half-open groove, the ground part,
the ground plane, and the conductive stub are all formed
on one conductor component, so that an antenna size
can be miniaturized, thereby reducing occupied space.
This facilitates miniaturization of customer premises
equipment and deployment of more antennas in limited
space.

[0029] A second aspect of this application further pro-
vides a terminal device, including the foregoing antenna.
[0030] In a possible design, the terminal device in-
cludes a metal frame, a conductor component includes
a ground plane, the ground plane is disposed on a di-
electric substrate, a first half-open groove and a second
half-open groove are formed between the ground plane
and the metal frame, and the metal frame forms a second
side wall of the first half-open groove and a second side
wall of the second half-open groove.

[0031] In a possible design, the terminal device in-
cludes a housing, the antenna is disposed inside the
housing, and the conductor component is completely
disposed on the dielectric substrate.

[0032] It should be understood that the foregoing gen-
eral descriptions and the following detailed descriptions
are merely used as an example, and should not limit this
application.

BRIEF DESCRIPTION OF DRAWINGS
[0033]

FIG. 1 is a diagram of a structure of an antenna
according to an embodiment of this application;
FIG. 2 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a first operating frequency with no conductive
stub disposed in a case in which a first feed structure
performs feeding and a second feed structure does
not perform feeding;

FIG. 3 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a first operating frequency with no conductive
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stub disposed in a case in which a second feed
structure performs feeding and a first feed structure
does not perform feeding;

FIG. 4 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a first operating frequency with a conductive
stub disposed in a case in which a first feed structure
performs feeding and a second feed structure does
not perform feeding;

FIG. 5 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a first operating frequency with a conductive
stub disposed in a case in which a second feed
structure performs feeding and a first feed structure
does not perform feeding;

FIG. 6 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a second operating frequency with no con-
ductive stub disposed in a case in which a first feed
structure performs feeding and a second feed struc-
ture does not perform feeding;

FIG. 7 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a second operating frequency with a conduc-
tive stub disposed in a case in which a first feed
structure performs feeding and a second feed struc-
ture does not perform feeding;

FIG. 8 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a second operating frequency with no con-
ductive stub disposed in a case in which a second
feed structure performs feeding and a first feed
structure does not perform feeding;

FIG. 9 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a second operating frequency with a conduc-
tive stub disposed in a case in which a second feed
structure performs feeding and a first feed structure
does not perform feeding;

FIG. 10 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a third operating frequency with no conductive
stub disposed in a case in which a first feed structure
performs feeding and a second feed structure does
not perform feeding;

FIG. 11 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a third operating frequency with a conductive
stub disposed in a case in which a first feed structure
performs feeding and a second feed structure does
not perform feeding;

FIG. 12 is a diagram of current distribution of an
antenna according to an embodiment of this applica-
tion at a third operating frequency with no conductive
stub disposed in a case in which a second feed
structure performs feeding and a first feed structure
does not perform feeding;

FIG. 13 is a diagram of current distribution of an
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antenna according to an embodiment of this applica-
tion at a third operating frequency with a conductive
stub disposed in a case in which a second feed
structure performs feeding and a first feed structure
does not perform feeding;

FIG. 14 is a diagram of comparison between an
isolation curve of the antenna shown in FIG. 1 with
a conductive stub and an isolation curve of the
antenna shownin FIG. 1 without the conductive stub;
FIG. 15 is a diagram of a relationship between a
width change of a slit and an offset of a dent of an
isolation curve;

FIG. 16 is a diagram of a relationship between a
length change of a conductive stub and an offset of a
dent of an isolation curve;

FIG. 17 is a diagram of a structure of an antenna
according to another embodiment of this application;
FIG. 18 is a diagram of comparison between an
isolation curve of the antenna shown in FIG. 17 with
a conductive stub and an isolation curve of the
antenna shown in FIG. 17 without the conductive
stub;

FIG. 19 is a diagram of a structure of an antenna
according to still another embodiment of this appli-
cation; and

FIG. 20 is a diagram of comparison between an
isolation curve of the antenna shown in FIG. 19 with
a conductive stub and an isolation curve of the
antenna shown in FIG. 19 without the conductive
stub.

Reference numerals:
[0034]
1: dielectric substrate;

11: first antenna;
111: first half-open groove;

111a: first side wall;
111b: second side wall;

12: second antenna;
121: second half-open groove;

121a: first side wall;
121b: second side wall;

13: conductive stub;

131: first segment;
132: second segment;

14: slit;

2: conductor component;
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21: ground plane;
22: ground part;

3: first feed structure;

31a: first coupling piece;
31b: first feed point;
32a: first feeder;

32b: first feed point;

4: second feed structure;

41a: second coupling piece;
41b: second feed point;
42a: second feeder;

42b: second feed point; and

H: physical distance.

[0035] The accompanying drawings herein are incor-
porated into this specification and constitute a part of this
specification, to show embodiments in accordance with
this application, and are used, together with this speci-
fication, to explain the principle of this application.

DESCRIPTION OF EMBODIMENTS

[0036] To better understand technical solutions of this
application, the following describes embodiments of this
application in detail with reference to the accompanying
drawings. It should be understood that the specific em-
bodiments described herein are merely used to explain
this application but are not intended to limit this applica-
tion.

[0037] In the descriptions of this application, unless
otherwise explicitly specified or defined, the terms "first"
and "second" are merely used for a purpose of descrip-
tion, and shall not be understood as an indication or
implication of relative importance. Unless otherwise spe-
cified or explained, the term "a plurality of" refers to two or
more. The terms "connection", "fastened", and the like
should be understood in a broad sense. For example, the
"connection" may be a fastened connection, or may be a
detachable connection, an integrated connection, or an
electrical connection; or the "connection" may be a direct
connection, or an indirect connection through an inter-
mediary. A person of ordinary skill in the art may under-
stand specific meanings of the foregoing terms in this
application based on specific situations.

[0038] Customer premises equipment (customer pre-
mises equipment, CPE) is a device that converts an LTE
signal or an NR signal received from a base station into a
Wi-Fi signal and then sends the Wi-Fi signal for access of
a user terminal. The customer premises equipment may
be specifically a card wireless router, a mobile portable
router, or the like, and receives and sends a radio signal
through an antenna disposed inside.

[0039] However, with wide application of a MIMO tech-
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nology, a quantity of antennas in the customer premises
equipment increases. Because space in the customer
premises equipmentis limited, anincrease in the quantity
of antennas inevitably leads to a decrease in an isolation
between antennas, and consequently, antenna perfor-
mance is reduced.

[0040] To improve the isolation between the antennas,
an additional decoupling structure is usually considered
to be added between two antennas in the conventional
technology, for example, a neutralization line, a resonant
stub, or a resonant slit is added between the two anten-
nas. However, adding the additional decoupling measure
causes a more complex antenna structure, and a large
distance needs to be maintained between two adjacent
antennas to provide space for arrangement of the decou-
pling structure. Consequently, the antenna occupies
more device space. This is not conducive to device
miniaturization.

[0041] Embodiments of this application provide an an-
tenna and a terminal device. The terminal device may be
customer premises equipment, for example, a card wire-
less router or a mobile portable router. The antenna may
be used in the terminal device.

[0042] FIG. 1is adiagram of a structure of an antenna
according to an embodiment of this application. As
shown in FIG. 1, the antenna specifically includes a di-
electric substrate 1, a conductor component 2, a firstfeed
structure 3, and a second feed structure 4. The conductor
component 2 may be a thin-plate structure made of a
conductive material, for example, a metal plate. In this
embodiment, the conductor component 2 is an integrated
plate part. The conductor component 2 is at least partially
disposed on the dielectric substrate 1. The dielectric
substrate 1 may be a dielectric plate of a flame-resistant
material (FR-4), ora Rogers (Rogers) dielectric plate, ora
hybrid dielectric plate of Rogers and FR-4, or the like.
FR-4 is a grade code name of a flame-resistant material,
and the Rogers dielectric plate is a high-frequency plate.
[0043] The conductor component 2 is provided with a
first half-open groove 111 and a second half-open groove
121 that do not connect to each other, and an opening
direction of the first half-open groove 111 and an opening
direction of the second half-open groove 121 are away
from each other. In an embodiment, the first half-open
groove 111 and the second half-open groove 121 each
are a half-open groove formed on the conductor compo-
nent 2 through material removal, direct molding, or the
like, and the first half-open groove 111 and the second
half-open groove 121 do not connect to each other, so
that a structure at the first half-open groove 111 and a
structure at the second half-open groove 121 each may
form one antenna. The formed antenna may be a slot
antenna, aleft-hand antenna, aninverted F antenna (IFA,
Inverted F Antenna), or the like. In an embodiment, the
first half-open groove 111 and the second half-open
groove 121 may be formed by combining a plurality of
conductive parts. For example, the terminal device may
include a conductive frame, and the conductive frame
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may be formed as a side wall of the first half-open groove
111 and the second half-open groove 121. The conduc-
tive frame, as the side wall of the first half-open groove
111 and the second half-open groove 121, is not in
contact with the dielectric substrate, and only a ground
part of the conductor component 2 is in contact with the
dielectric substrate, so that the conductive frame and the
ground part form the conductor component 2 through
combination. In addition, a conductive stub 13 may also
be connected to the dielectric substrate and the conduc-
tor component 2 through a spring plate, so that the
conductive stub 13 and the conductor component 2
can also be connected through combination. Certainly,
the conductive stub 13 and the conductor component 2
may be of an integrated structure.

[0044] Inthisembodiment, as showninFIG. 1, forease
of description, the antenna formed at the first half-open
groove 111 is defined as a first antenna 11, and the
antenna formed at the second half-open groove 121 is
defined as asecond antenna 12. The first feed structure 3
is disposed in the first half-open groove 111, the second
feed structure 4 is disposed in the second half-open
groove 121, and both the first feed structure 3 and the
second feed structure 4 may feed the two antennas. The
conductive stub 13 is further disposed on a side that is of
the conductor component 2 and that is in the opening
direction of the second half-open groove 121. The con-
ductive stub 13 may be specifically a resonant stub. The
resonant stub may exciteconductor component a specific
resonance frequency such 2.3 GHz, 3.2 GHz, or4.5 GHz
in cooperation with the conductor component 2, the first
feed structure 3, and the second feed structure 4. A first
end of the conductive stub 13 is connected to a first side
wall 121a of the second half-open groove 121, and a slit
14 is disposed between a second end of the conductive
stub 13 and a second side wall 121b of the second half-
open groove 121.

[0045] The first half-open groove 111 has two side
walls perpendicular to the opening direction of the first
half-open groove 111, and the second half-open groove
121 also has two side walls perpendicular to the opening
direction of the second half-open groove 121. For ease of
description, in this embodiment, the two side walls that
are of the first half-open groove 111 and that are perpen-
dicular to the opening direction of the first half-open
groove 111 are respectively defined as a first side wall
111a and a second side wall 111b of the first half-open
groove 111, and the two side walls that are of the second
half-open groove 121 and that are perpendicular to the
opening direction of the second half-open groove 121 are
respectively defined as the first side wall 121a and the
second side wall 121b of the second half-open groove
121.

[0046] FIG. 2 is a diagram of current distribution of the
antenna according to this embodiment of this application
at afirst operating frequency without the conductive stub
13 disposed in a case in which the first feed structure 3
performs feeding and the second feed structure 4 does
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not perform feeding. As shown in FIG. 2, the first operat-
ing band includes 2.3 GHz. In a case in which the con-
ductive stub 13 provided in this embodiment is not dis-
posed, and the first antenna 11 and the second antenna
12 operatein alow frequency band, forexample, 2 GHz to
2.5 GHz, when the first feed structure 3 performs feeding,
and the second feed structure 4 does not perform feed-
ing, currentdistribution of a current coupled to the second
feed structure 4 through the first side wall 121a and the
second side wall 121b of the second half-open groove
121 is similar to current distribution during operation of
the second antenna 12. Therefore, an isolation between
the two antennas is poor. In an embodiment, operating
frequencies of the antennas in FIG. 2 are around 2.3
GHz. FIG. 3 is a diagram of current distribution of the
antenna according to this embodiment of this application
at the first operating frequency without the conductive
stub 13 disposed in a case in which the second feed
structure 4 performs feeding and the first feed structure 3
does not perform feeding. As shown in FIG. 3, when the
second feed structure 4 performs feeding and the first
feed structure 3 does not perform feeding, current dis-
tribution of a current coupled to the feed structure 3
through the first side wall 111a and the second side wall
111b of the first half-open groove 111 is similar to current
distribution during operation of the first antenna 11.
Therefore, anisolation between the two antennas is poor.
Inanembodiment, operating frequencies of the antennas
in FIG. 3 are around 2.3 GHz.

[0047] In this embodiment of this application, the con-
ductive stub 13 is further disposed on the side that is of
the conductor component 2 and that is in the opening
direction of the second half-open groove 121, the firstend
of the conductive stub 13 is connected to the first side wall
121a of the second half-open groove 121, and the slit 14
is disposed between the second end of the conductive
stub 13 and the second side wall 121b of the second half-
open groove 121.

[0048] Inanembodiment, adirection ofacurrentthatis
on the conductive stub 13 and that is coupled to the first
feed structure 3 through the first side wall 121a of the
second half-open groove 121 is opposite to a direction of
a current that is on the conductive stub 13 and that is
coupled to the first feed structure 3 through the second
side wall 121b of the second half-open groove 121.
Specifically, FIG. 4 is a diagram of current distribution
of the antenna according to this embodiment of this
application at the first operating frequency with the con-
ductive stub 13 disposed in a case in which the first feed
structure 3 performs feeding and the second feed struc-
ture 4 does not perform feeding. As shown in FIG. 4, the
conductive stub 13 may attracta current, so thatwhen the
first feed structure 3 performs feeding, a current directly
coupled from the first side wall 121a of the second half-
open groove 121 to the second feed structure 4 partially
cancels a current coupled through the conductive stub
13. In this way, a difference between current distribution
at the second feed structure 4 and current distribution
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during operation of the second antenna 12 becomes
larger, to implement decoupling.

[0049] FIG. 5is a diagram of current distribution of the
antenna according to this embodiment of this application
at the first operating frequency with the conductive stub
13 disposed in a case in which the second feed structure
4 performs feeding and the first feed structure 3 does not
perform feeding. As shown in FIG. 5, the conductive stub
13 may attract a current, so that a current coupled from
the second feed structure 4 to the second side wall 121b
of the second half-open groove 121 is further coupled to
the conductive stub 13 through the slit 14, and the current
in the conductive stub 13 may flow through the first side
wall 121a of the second half-open groove 121 to the first
side wall 111a of the first half-open groove 111. In addi-
tion, the current in the second side wall 121b of the
second half-open groove 121 flows to the second side
wall 11 1b of the first half-open groove 111, and is further
coupled to the first side wall 11 1a of the first half-open
groove 111. A direction of the current coupled to the first
side wall 111a of the first half-open groove 111 is opposite
to a direction of the current that is in the conductive stub
13 and that flows to the first side wall 111a of the first half-
open groove 111. The currents in opposite directions
cancel each other, to implement decoupling, so that
the antenna has a high isolation.

[0050] Forease ofdescriptionandunderstanding, FIG.
5 shows the currents before cancellation. It should be
understood that, after the conductive stub 13 is disposed,
a current flowing from the conductive stub 13 to the first
feed structure 3 is generated, and the current and a
current flowing from the first feed structure 3 to the
second feed structure 4 cancel each other, so that direc-
tions of most of the currents are toward the first feed
structure 3.

[0051] Therefore, when the antenna provided in this
embodiment operates in a low frequency band like 2 GHz
to 2.5 GHz, and any feed structure performs feeding,
thanks to a specific structure, a specific connection, and a
location relationship of the conductive stub 13, reverse
currents cancel each other at the other feed structure, so
that two antennas are decoupled. In this way, an isolation
between the two antennas is improved.

[0052] It should be noted that, during actual operation,
the first feed structure 3 and the second feed structure 4
may operate simultaneously, and current distribution
during operation of each feed structure meets the fore-
going corresponding cases.

[0053] In addition, the antenna includes a plurality of
operating bands, for example, a low frequency band, an
intermediate frequency band, and a high frequency band.
The operating bands correspond to different wave-
lengths. For example, a wavelength of a low frequency
band of 2 GHz to 2.5 GHz is long, and similar current
distribution is formed at a location between the first
antenna 11 and the second antenna 12, that is, currents
are co-directionally distributed, and therefore, no cancel-
lation effect is generated. Consequently, an isolation
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between the first antenna 11 and the second antenna 12
is poor. However, if an existing additional decoupling
structure is added, although an isolation of the antenna
in a low frequency band can be improved to some extent,
current distribution during operation of the antenna in an
intermediate frequency band and a high frequency band
is greatly changed. Consequently, isolations during op-
eration of the antennas in the intermediate frequency
band and the high frequency band become poor.
[0054] In this application, the antenna includes the
conductive stub 13, and the conductive stub 13 adapts
to a wavelength of a low frequency band of the antenna.
Therefore, circuit distribution during operation of the
antenna in the low frequency band can be improved by
using the conductive stub 13, so that reverse currents
cancel each other at the location between the first anten-
na 11 and the second antenna 12, thereby implementing
low-frequency decoupling. In this way, an isolation during
operation of the antennas in the low frequency band is
improved. Because the conductive stub 13 adapts only to
the wavelength of the low frequency band of the antenna,
current distribution of the intermediate frequency band
and the high frequency band is not affected. Wavelengths
corresponding to the intermediate frequency band and
the high frequency band are short, and distributed current
can meet cycle distribution. Reverse currents cancel
each other in an area between the first antenna 11 and
the second antenna 12, so that the isolation between the
antennas is good.

[0055] Therefore,inthisapplication, anisolation during
operation of the antenna in the low frequency band can
be improved by using the conductive stub 13, and isola-
tions during operation of the antenna in the intermediate
frequency band and the high frequency band are not
affected. In other words, the antennas can have a good
isolation in each operating band.

[0056] Specifically, FIG. 6 is a diagram of current dis-
tribution of the antenna according to this embodiment of
this application at a second operating frequency without
the conductive stub 13 disposed in a case in which the
first feed structure 3 performs feeding and the second
feed structure 4 does not perform feeding. As shown in
FIG. 6, the second working frequency includes 3.2 GHz.
When the antenna without the conductive stub 13 oper-
ates at an intermediate frequency and a high frequency,
forexample, operates at a frequency of 3.2 GHz shownin
FIG. 6, the first feed structure 3 performs feeding, and the
second feed structure 4 does not perform feeding, there
is no coupled current at the second feed structure 4.
Therefore, there is a good isolation. In an embodiment,
operating frequencies of the antennas in FIG. 6 are
around 3.2 GHz.

[0057] FIG. 7 is a diagram of current distribution of the
antenna according to this embodiment of this application
at the second operating frequency with the conductive
stub 13 disposed in a case in which the first feed structure
3 performs feeding and the second feed structure 4 does
not perform feeding. As shown in FIG. 7, when the
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antenna with the conductive stub 13 operates at an
intermediate frequency and a high frequency, for exam-
ple, operates at a frequency of 3.2 GHz shown in FIG. 7,
the first feed structure 3 performs feeding, and the sec-
ond feed structure 4 does not perform feeding, a current
in the conductive stub 13 is not coupled to the second
feed structure 4, and there is no coupled current at the
second feed structure 4. Therefore, there is still a good
isolation.

[0058] FIG. 8 is a diagram of current distribution of the
antenna according to this embodiment of this application
atthe second operating frequency without the conductive
stub 13 disposed in a case in which the second feed
structure 4 performs feeding and the first feed structure 3
does not perform feeding. As shown in FIG. 8, when the
antenna without the conductive stub 13 operates at an
intermediate frequency and a high frequency, for exam-
ple, operates at a frequency of 3.2 GHz shown in FIG. 8,
the second feed structure 4 performs feeding, and the
first feed structure 3 does not perform feeding, there is no
coupled current at the first feed structure 3. Therefore,
there is a good isolation.

[0059] FIG. 9 is adiagram of current distribution of the
antenna according to this embodiment of this application
at the second operating frequency with the conductive
stub 13 disposed in a case in which the second feed
structure 4 performs feeding and the first feed structure 3
does not perform feeding. As shown in FIG. 9, when the
antenna with the conductive stub 13 operates at an
intermediate frequency and a high frequency, for exam-
ple, operates at a frequency of 3.2 GHz shown in FIG. 9,
the second feed structure 4 performs feeding, and the
firstfeed structure 3 does not perform feeding, the current
in the conductive stub 13 is not coupled to the first feed
structure 3, and there is no coupled current at the first
feed structure 3. Therefore, there is still a good isolation.
[0060] FIG. 10isadiagram of currentdistribution of the
antenna according to this embodiment of this application
atathird operating frequency without the conductive stub
13 disposed in a case in which the first feed structure 3
performs feeding and the second feed structure 4 does
not perform feeding. As shown in FIG. 10, the third work-
ing frequency includes 4.5 GHz. When the antenna with-
out the conductive stub 13 operates at a high frequency,
forexample, operates at a frequency of 4.5 GHz showniin
FIG. 10, the first feed structure 3 performs feeding, and
the second feed structure 4 does not perform feeding,
there is no coupled current at the second feed structure 4.
[0061] Therefore, there is a good isolation. In an em-
bodiment, operating frequencies of the antennas in FIG.
10 are around 4.5 GHz.

[0062] FIG. 11isadiagram of current distribution of the
antenna according to this embodiment of this application
at the third operating frequency with the conductive stub
13 disposed in a case in which the first feed structure 3
performs feeding and the second feed structure 4 does
not perform feeding. As shown in FIG. 11, when the
antenna with the conductive stub 13 operates at a high
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frequency, for example, operates at a frequency of 4.5
GHz shown in FIG. 11, the first feed structure 3 performs
feeding, and the second feed structure 4 does not per-
form feeding, the current in the conductive stub 13 is not
coupled to the second feed structure 4, and there is no
coupled current at the second feed structure 4. There-
fore, there is still a good isolation.

[0063] FIG. 12isadiagram of currentdistribution of the
antenna according to this embodiment of this application
at the third operating frequency without the conductive
stub 13 disposed in a case in which the second feed
structure 4 performs feeding and the first feed structure 3
does not perform feeding. As shown in FIG. 12, when the
antennawithout the conductive stub 13 operates ata high
frequency, for example, operates at a frequency of 4.5
GHz shown in FIG. 12, the second feed structure 4 per-
forms feeding, and the first feed structure 3 does not
perform feeding, there is no coupled current at the first
feed structure 3. Therefore, there is a good isolation.
[0064] FIG. 13isadiagram of currentdistribution of the
antenna according to this embodiment of this application
at the third operating frequency with the conductive stub
13 disposed in a case in which the second feed structure
4 performs feeding and the first feed structure 3 does not
perform feeding. As shown in FIG. 13, when the antenna
with the conductive stub 13 operates at a high frequency,
for example, operates at a frequency of 4.5 GHz shownin
FIG. 13, the second feed structure 4 performs feeding,
and the first feed structure 3 does not perform feeding,
the current in the conductive stub 13 is not coupled to the
first feed structure 3, and there is no coupled current at
the first feed structure 3. Therefore, there is still a good
isolation.

[0065] In other words, the antenna with the conductive
stub 13 provided in embodiments of this application can
achieve a good isolation between antennas and a large
decoupling bandwidth while covering low, intermediate,
and high frequency bands of 2 GHz to 5 GHz. In addition,
the antenna provided in embodiments of this application
is two antennas formed on one conductor component 2.
The conductive stub 13 is disposed on one side of one of
the antennas to improve the isolation of the antennas. In
addition, the slit 14 is disposed between the conductive
stub 13 and only one antenna, and does not need to be
disposed between two independent antennas and main-
tain a distance between both of the two antennas, asin a
conventional decoupling structure. Therefore, the anten-
na provided in embodiments of this application can im-
plement antenna size miniaturization, thereby reducing
occupied space. This facilitates miniaturization of custo-
mer premises equipment and deployment of more an-
tennas in limited space.

[0066] FIG. 14 is a diagram of comparison between an
isolation curve of the antenna shown in FIG. 1 with the
conductive stub 13 and an isolation curve of the antenna
shown in FIG. 1 without the conductive stub 13. A dashed
line represents the isolation curve of the antenna without
the conductive stub 13, and a solid line represents the
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isolation curve of the antenna with the conductive stub
13. As shown in FIG. 14, when the antenna operates in a
frequency band of 2 GHz to 5 GHz, an isolation of the
antenna without the conductive stub 13 in a low fre-
quency band of 2 GHz to 2.5 GHz is poor. For example,
at a frequency of 2.3 GHz, an isolation of the antenna
without the conductive stub 13 is -11.632 dB, and an
isolation of the antenna with the conductive stub 13 is
-26.077 dB, that is, the isolation of the antenna with the
conductive stub 13 is relatively improved by about 15 dB.
In addition, as shown in FIG. 14, the isolation curve of the
antenna with the conductive stub 13 has three isolation
dents in the low frequency band of 2 GHz to 2.5 GHz.
Improvement of the isolation is wideband, and an isola-
tion in an entire band is good, which is above -15 dB.
[0067] Specifically, a width of the slit 14 may be greater
than or equal to 1 mm, so that the conductive stub 13 can
improve an isolation during operation of the antenna in
the low frequency band of 2 GHz to 2.5 GHz. In this
embodiment, the width of the slit 14 is preferably 1 mm to
4 mm, and in this width range, the isolation in the fre-
quency band of 2 GHz to 2.5 GHz can be effectively
improved.

[0068] It should be noted that FIG. 15 is a diagram of a
relationship between a width change of the slit 14 and an
offset of a dent of an isolation curve. As shown in FIG. 15,
as the width of the slit 14 is further increased, a frequency
corresponding to an optimal isolation value tends to offset
toward a high frequency. FIG. 15 shows three isolation
curves:acurveal, acurve a2, and acurve a3. The curve
a1l corresponds to a slit 14 with a minimum width D. The
curve a1 forms a dent at a frequency of 2.34 GHz, and an
isolation corresponding to the dent is -26.076 dB. A width
of aslit 14 corresponding to the curve a2 is increased by 2
mm (D+2 mm shown in FIG. 15) relative to the width of the
slit corresponding to the curve a1, so that the curve a2
forms a dent at a frequency of 2.45 GHz, and an isolation
corresponding to the dentis -26.84 dB. Awidth of a slit 14
corresponding to the curve a3 isincreased by 4 mm (D+4
mm shown in FIG. 15) relative to the width of the slit
corresponding to the curve a1, so that the curve a3 forms
a dent at a frequency of 2.5 GHz, and an isolation
corresponding to the dentis -26.008 dB. It can be learned
that, as the width of the slit 14 is increased, the dent of the
isolation curve (the frequency corresponding to the opti-
mal isolation value) offsets toward the high frequency.
[0069] Inaddition, FIG. 16is adiagram of arelationship
between a length change of the conductive stub 13 and
an offset of a dent of the isolation curve. As shown in FIG.
16, as a physical length of the conductive stub 13 is
further reduced, the frequency corresponding to the op-
timal isolation value also tends to offset toward the high
frequency. FIG. 16 shows three isolation curves: a curve
b1,acurve b2,andacurve b3. The curve b1 corresponds
to a conductive stub 13 with a maximum length L. The
curve b1 forms a dent atafrequency of 2.34 GHz, and an
isolation corresponding to the dent is -26.076 dB. A
length of a conductive stub 13 corresponding to the curve
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b2 is decreased by 2 mm (L-2 mm shown in FIG. 16)
relative to the length of the conductive stub 13 corre-
sponding to the curve b1, so that the curve b2 forms a
dent at a frequency of 2.4 GHz, and an isolation corre-
sponding to the dent is -40.325 dB. A length of a con-
ductive stub 13 corresponding to the curve b3 is de-
creased by 4 mm (L-4 mm shown in FIG. 16) relative
to the length of the conductive stub 13 corresponding to
the curve b1, so that the curve b3 forms a dent at a
frequency of 2.5 GHz, and an isolation corresponding
to the dent is -30.347 dB. It can be learned that, as the
length of the conductive stub 13 is decreased, the dent of
the isolation curve (the frequency corresponding to the
optimalisolation value) offsets toward the high frequency.
[0070] Therefore, the width of the slit 14 and the length
of the conductive stub 13 may be adjusted in a coordi-
nated manner, to adjust anisolation of the antenna during
operation of the antenna in a specified frequency band.
Forexample, when anisolation in the frequency band of 2
GHz to 2.5 GHz needs to be improved, and the width of
the slit 14 needs to be designed to be large, the length of
the conductive stub 13 may be correspondingly de-
creased based on different antenna structure require-
ments, so that a frequency with an optimal isolation is
within the frequency band of 2 GHz to 2.5 GHz; and for
another example, when the width of the slit 14 needs to be
designed to be small, the length of the conductive stub 13
may be correspondingly increased, so that the frequency
with the optimal isolation is within the frequency band of 2
GHz to 2.5 GHz.

[0071] Specifically, as shown in FIG. 1, the conductor
component 2 is provided with a ground part 22 and a
ground plane 21, and the first half-open groove 111 and
the second half-open groove 121 are separated by using
the ground part 22 and are connected to the ground plane
21. The ground plane 21 and the ground part 22 each are
a part of the conductor component 2. The ground part 22
is a common part of the first half-open groove 111 and the
second half-open groove 121, and the first half-open
groove 111 and the second half-open groove 121 are
grounded by using the ground part 22. Further, a part of
the ground plane 21 may serve as the first side wall 111a
of the first half-open groove 111 and the first side wall
121a of the second half-open groove 121. Thatis, the first
half-open groove 111 and the second half-open groove
121 are formed on one conductor component 2, so that
the first antenna 11 formed at the first half-open groove
111 and the second antenna 12 formed at the second
half-open groove 121 may form an antenna. This helps
reduce an overall size of the antenna, thereby reducing
occupied space.

[0072] Specifically, in an existing manner of imple-
menting decoupling by adding a neutralizing wire or a
resonant component between antennas, a thickness of
the neutralizing wire or the resonant component usually
needs to be greater than 10 mm toimplement decoupling.
When decoupling is implemented only in a manner of a
spacing in space without adding a neutralizing wire or a
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resonant component between antennas, the spacing in
the space usually needs to be greater than 60 mm.
Therefore, no matter which of the existing decoupling
manners is used, the antenna has a large size and
occupies large space. In an embodiment, both the first
half-open groove 111 and the second half-open groove
121 extend in afirst direction, the first direction is alength
direction of the first half-open groove 111 and the second
half-open groove 121, and a width of the ground part in
the first direction is less than or equal to 6 mm. In an
embodiment, the first half-open groove 111 and the sec-
ond half-open groove 121 each has a part extending in a
first direction, for example, a first part that extends in the
first direction and that is of the first half-open groove 111
and a second part that extends in the first direction and
thatis of the second half-open groove 121, where the first
part and the second part are separated by using the
ground part, and a width of the ground part in the first
directionis less than or equal to 6 mm. In an embodiment,
the width of the ground part may be less than or equal to 4
mm, or less than or equal to 3 mm. The ground part 22 is
interposed between the first half-open groove 111 and the
second half-open groove 121, and the width of the ground
part 22 in the first direction is within a preset range, to
implement antenna miniaturization, thereby reducing
occupied space.

[0073] Inaspecificimplementation, as showninFIG. 1,
an electrical length between an end part of the second
side wall 121b of the second half-open groove 121 and a
center of the ground part 22 is a quarter wavelength of a
target frequency band of the antenna, thereby helping
improve an energy traction effect of the conductive stub
13. The target frequency band of the antenna may be a
central operating band whose isolation is to be improved.
[0074] The electrical length may be expressed by mul-
tiplying a physical length (namely, a mechanical length or
a geometric length) by a ratio of a transmission time
period of an electrical or electromagnetic signal in a
medium to a time period required by this signal to travel,
in free space, for a distance that is the same as the
physical length of the medium. The electrical length
may satisfy the following formula:

L=Lx—
b

[0075] Herein, L is the physical length, and a is the
transmission time period of the electrical or electromag-
netic signal in the medium, and b is the transmission time
period in the free space. Alternatively, the electrical
length may be a ratio of a physical length (namely, a
mechanical length or a geometric length) to a wavelength
of a transmitted electromagnetic wave. The electrical
length may satisfy the following formula:

7-L
A
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[0076] Herein, L is the physical length, and A is the
wavelength of the electromagnetic wave.

[0077] Thatis, a physical distance H between the end
part of the second side wall 121b of the second half-open
groove 121 and the center of the ground part 22 may be
calculated based on the electrical length between the end
part of the second side wall 121b of the second half-open
groove 121 and the center of the ground part 22 accord-
ing to the foregoing formula. As shown in FIG. 1, the
physical distance may alternatively be equivalent to a
physical length of the second side wall 121b of the
second half-open groove 121.

[0078] Inaspecificimplementation,asshowninFIG. 1,
the conductive stub 13 is a straight-line extension struc-
ture. Specifically, an extension direction of the conductive
stub 13 is perpendicular to the opening direction of the
second half-open groove 121, and an electrical length of
the conductive stub 13 in the extension direction is less
than or equal to the quarter wavelength of the target
frequency band of the antenna. As shown in FIG. 1, in
this embodiment, the opening direction of the second
half-open groove 121 is defined as an X direction, the
extension direction of the conductive stub 13 is defined as
aY direction, and the X direction is perpendicular to the Y
direction. It should be noted that, in this embodiment, a
perpendicular relationship between the X direction and
the Y direction is not strictly perpendicular in a mathe-
matical sense, but a deviation range is allowed. In other
words, an angle between the extension direction of the
conductive stub 13 and the opening direction of the
second half-open groove 121 is not strictly 90°, and
may be an angle close to 90°, for example, 88°, 89°,
90°, 100°, or 101°. The electrical length of the conductive
stub 13 in the extension direction Y is less than or equal to
the quarter wavelength of the target frequency band of
the antenna, so that an energy traction effect of the
conductive stub 13 can be improved. The electrical
length of the conductive stub 13 is an electrical length
corresponding to adistance between the firstend and the
second end of the conductive stub 13.

[0079] As shown in FIG. 1, an upper end face of the
conductive stub 13 is flush with an upper surface of the
second side wall 121b of the second half-open groove
121. The upper end face of the conductive stub 13 is an
end face of a side that is of the conductive stub 13 in the
extension direction Y of the conductive stub 13 and thatis
away from the ground plane 21. The upper surface of the
second side wall 121b of the second half-open groove
121 is a surface of a side that is of the second side wall
121b of the second half-open groove 121 and thatis away
from the ground plane 21. The upper end surface of the
conductive stub 13 is flush with the upper surface of the
second side wall 121b of the second half-open groove
121, so that an optimal energy traction effect of the
conductive stub 13 can be achieved.

[0080] In another specificimplementation, FIG. 19is a
diagram of a structure of an antenna according to another
embodiment of this application. As shown in FIG. 19, the
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conductive stub 13 may alternatively be of a non-straight-
line structure. In this embodiment, the conductive stub 13
includes a first segment 131 and a second segment 132,
afirstend of the first segment 131 is connected to the first
side wall 121a of the second half-open groove 121, and a
second end of the first segment 131 is connected to a first
end of the second segment 132. Specifically, the first
segment 131 and the second segment 132 may be in-
tegrally formed, and the slit 14 is disposed between a
second end of the second segment 132 and the second
side wall 121b of the second half-open groove 121. That
is, in this embodiment, the conductive stub 13 may be in
an L shape, so that a height of the conductive stub 13
above the ground plane 21 and a width of the slit 14 may
be adjusted by adjusting a length of the first segment 131
and a length of the second segment 132. In this way,
when the first antenna 11 and the second antenna 12
form different types of antennas, an optimal energy trac-
tion effect can be achieved.

[0081] A sum ofan electrical length of the first segment
131 and an electrical length of the second segment 132is
less than or equal to the quarter wavelength of the target
frequency band of the antenna, so that the non-straight-
line conductive stub 13 can have a better energy traction
effect. Itmay be understood that the physical length of the
first segment 131 and the physical length of the second
segment 132 may also be obtained through calculation
based on the electrical length of the first segment 131 and
the electrical length of the second segment 132 accord-
ing to the foregoing formula. In some embodiments of this
application, a sum of the physical length of the first
segment 131 and the physical length of the second
segment 132 may be understood as the sum of the
electrical length of the first segment 131 and the electrical
length of the second segment 132 =10%. In a specific
implementation, as shown in FIG. 1 and FIG. 17, the first
feed structure 3 includes a first coupling piece 31a, the
first coupling piece 31a is disposed in the first half-open
groove 111, and the first coupling piece 31a is provided
with a first feed point 31b.

[0082] The conductor component 2 may be fed by
using the first feed point 31b and the first coupling piece
31a, and a slot is formed between a surrounding edge of
the first coupling piece 31a and a corresponding side wall
of the first half-open groove 111, to form a coupling feed
structure. In this way, a current can be evenly distributed
on the ground plane 21, and a better bandwidth and
omnidirectional radiation characteristic are provided.
[0083] Correspondingly, the second feed structure 4
may also include a second coupling piece 41a, the sec-
ond coupling piece 41a is disposed in the second half-
open groove 121, there is a slot between the second
coupling piece 41a and an inner wall of the second half-
open groove 121, and the second coupling piece 41a is
provided with a second feed point 41b. A specific struc-
ture and an effect of the second feed structure 4 are the
same as those of the first feed structure 3, and details are
not described herein again.
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[0084] When the first antenna 11 and/or the second
antenna 12 form/forms a slot antenna, the first coupling
piece 31a and the second coupling piece 41a may feed
energy into corresponding hollow slots of the first half-
open groove 111 and the second half-open groove 121, to
radiate an electromagnetic wave to the outside or receive
an electromagnetic wave transmitted from the outside
through the hollow slots. When the firstantenna 11 and/or
the second antenna 12 form/forms a left-hand antenna,
the first coupling piece 31a and the second coupling
piece 41a may feed energy to corresponding side walls
ofthe first half-open groove 111 and the second half-open
groove 121, to radiate an electromagnetic wave to the
outside or receive an electromagnetic wave transmitted
from the outside through the side walls.

[0085] Itshould be noted that, it can be learned from the
foregoing descriptions that the antenna formed by the
firstantenna 11 and the second antenna 12 may be a slot
antenna or aleft-hand antenna. As shownin FIG. 1, when
a width of the first half-open groove 111 and a width of the
second half-open groove 121 each are 2 mm to 10 mm,
the first antenna 11 and the second antenna 12 mainly
form the slot antenna. The first antenna 11 is used as an
example. A hollow slot between the first side wall 111a
and the second side wall 11 1b of the firstantenna 11 is a
main energy radiation area, and the hollow slot may be
equivalent to a radiator of the first antenna 11.

[0086] The width of the first half-open groove 111 is a
distance between the first side wall 111a and the second
side wall 111b of the first half-open groove 111, and the
width of the second half-open groove 121 is a distance
between the first side wall 121a and the second side wall
121b of the second half-open groove 121.

[0087] FIG. 17 isadiagram of a structure of an antenna
according to another embodiment of this application. As
shown in FIG. 17, when a slot of the second half-open
groove 121 isincreased, specifically, may be greater than
10 mm, the distance between the first side wall 121a and
the second side wall 121b of the second half-open groove
121 increases. As a result, a capacitance effect de-
creases, and field coupling decreases. In this case, slot
radiation may be changed to trace radiation, that is,
radiation is performed through the first side wall 121a
and the second side wall 121b of the second half-open
groove 121. In one embodiment, the second antenna 12
may form a left-handed antenna.

[0088] FIG. 18 is a diagram of comparison between an
isolation curve of the antenna shown in FIG. 17 with the
conductive stub 13 and an isolation curve of the antenna
shown in FIG. 17 without the conductive stub 13. As
shown in FIG. 18, an isolation of the antenna with the
conductive stub 13 in a wide band of 1.8 GHzto 5 GHz is
above -16 dB, and an isolation of the antenna without the
conductive stub 13inawide band of 1.8 GHzto 2.5 GHzis
below-15 dB. Therefore, the isolation of the antenna with
the conductive stub 13 is better than that of the antenna
without the conductive stub 13. At a frequency of 2 GHz,
anisolation of the antenna with the conductive stub 13 is -
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17.432 dB, and an isolation of the antenna without the
conductive stub 13is-10.681 dB. Therefore, the isolation
ofthe antenna with the conductive stub 13 isincreased by
about 7 dB relative to the isolation of the antenna without
the conductive stub 13, and improvement of the isolation
is wideband, so thatanisolation in an entire band is good.
[0089] In another specificimplementation, FIG. 19is a
diagram of a structure of an antenna according to still
another embodiment of this application. As shownin FIG.
19, the first feed structure 3 includes a first feed member
32a, the firstfeed member 32a is provided with afirst feed
point 32b, and a second end of the first feed member 32a
is connected to the second side wall 111b of the first half-
open groove 111.

[0090] Thefirstfeed member32ais directly connected,
for example, welded, to the second side wall 111b of the
first half-open groove 111. Certainly, the first feed mem-
ber 32a and the second side wall 111b of the first half-
open groove 111 are of anintegrated structure, that s, the
first feed member 32a is also a part of the conductor
component 2. A structure form in which the first feed
member 32a directly bridges the two corresponding side
walls of the first half-open groove 111 is used, so that the
first antenna 11 forms an IFA antenna. In this embodi-
ment, the second side wall 111b of the first half-open
groove 111 may be directly fed by using the first feed
member 32a, thereby facilitating simplification of an over-
all structure of the antenna.

[0091] Correspondingly, as shown in FIG. 19, the sec-
ond feed structure 4 may further include a second feed
member 42a, the second feed member 42a is provided
with a second feed point 42b, and a second end of the
second feed member42ais connected to the second side
wall 121b of the second half-open groove 121. The
second feed member 42a and the first feed member
32a may have a same structure form and technical effect,
and details are not described herein again. The first feed
member 32a and the second feed member 42a each may
be a feeder, or may be another mechanical part used for
feeding. When both the first antenna 11 and the second
antenna 12 are fed in a form of a feeder, both the first
antenna 11 and the second antenna 12 form an IFA
antenna.

[0092] FIG. 20 is a diagram of comparison between an
isolation curve of the antenna shown in FIG. 19 with the
conductive stub 13 and an isolation curve of the antenna
shown in FIG. 19 without the conductive stub 13. A
dashed line represents the isolation curve of the antenna
without the conductive stub 13, and a solid line repre-
sents the isolation curve of the antenna with the conduc-
tive stub 13. As shown in FIG. 20, when the antenna
operates in a frequency band of 2.3 GHz to 2.7 GHz, an
in-band isolation of the antenna with the conductive stub
13is above -17 dB, and a deepest point reaches -36.821
dB, while an in-band isolation of the antenna without the
conductive stub 13 is below -13 dB, that is, the isolation is
poor. At a frequency of 2.575 GHz, an isolation of the
antenna without the conductive stub 13 is -12.169 dB,
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and an isolation of the antenna with the conductive stub
13is-36.821 dB. Thatis, the isolation of the antenna with
the conductive stub 13 is increased by about 24 dB.
[0093] Certainly, one of the first half-open groove 111
and the second half-open groove 121 may alternatively
use a structure of direct feeding by using afeeder, and the
other may still use a structure of feeding by using a
coupling piece, so that one of the first antenna 11 and
the second antenna 12 may form an IFA antenna, and the
other may form a slot antenna or a left-hand antenna. In
this embodiment, the conductor component 2 may be
fastened to a front side of the dielectric substrate 1, afeed
circuit may be disposed on the front side of the dielectric
substrate 1, and a back side of the dielectric substrate 1 is
not coated with copper. The first feed point and the
second feed point may be electrically connected to the
feed circuit, so that the feed circuit, the first antenna 11,
and the second antenna 12 may be disposed on a same
side of the dielectric substrate 1, and there is no need to
process the back side of the dielectric substrate 1, for
example, by covering copper or disposing with a metal via
or a waveguide. In this way, an overall volume of the
antenna is reduced, and a structure is simplified.
[0094] The conductor component2 may be completely
fastened to the dielectric substrate 1, so that the antenna
can be disposed inside the terminal device as a whole, for
example, inside a housing of the terminal device, and the
antenna may be covered by a side wall of the housing.
[0095] When the terminal device includes a metal
frame, for example, the terminal device is a card wireless
router having a metal frame or a movable portable router,
or certainly may be a mobile phone, a tablet computer, a
desktop computer, a laptop computer, a handheld com-
puter, a notebook computer, or the like, the metal frame
may be used as a part of the conductor component 2 to
form an antenna. Specifically, the conductor component
2 includes the ground plane 21, and the ground plane 21
is disposed on the dielectric substrate 1. The first half-
open groove 111 and the second half-open groove 121
are formed between the ground plane 21 and the metal
frame, and the metal frame may form the second side wall
111b of the first half-open groove 111 and the second side
wall 121b of the second half-open groove 121. That is,
only a part that is of the conductor component 2 and that
has the ground plane 21 may be disposed on the di-
electric substrate 1, and the other part of the conductor
component 2 may be formed by using the metal frame
and further be combined to form the antenna.

[0096] The foregoing describes merely preferred em-
bodiments of this application, and are notintended to limit
this application. For a person skilled in the art, various
modifications and changes may be made in this applica-
tion. Any modification, equivalent replacement, or im-
provement made without departing from the spirit and
principle of this application shall fall within the protection
scope of this application.
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Claims

1.

An antenna, comprising:

a dielectric substrate;

a conductor component at least partially dis-
posed on the dielectric substrate, wherein the
conductor component is provided with a first
half-open groove and a second half-open
groove that do not connect to each other, and
an opening direction of the first half-open groove
and an opening direction of the second half-
open groove are away from each other;

a conductive stub, disposed on a side that is of
the conductor component and that is in the
opening direction of the second half-open
groove, wherein a first end of the conductive
stub is connected to a first side wall of the
second half-open groove, and a slit is disposed
between a second end of the conductive stub
and a second side wall of the second half-open
groove;

a first feed structure, disposed in the first half-
open groove; and

a second feed structure, disposed in the second
half-open groove.

The antenna according to claim 1, wherein the con-
ductor component comprises a ground part and a
ground plane, the ground part is electrically con-
nected to the ground plane, the first half-open groove
and the second half-open groove are formed be-
tween the ground part and the ground plane, and
the first half-open groove and the second half-open
groove are separated by using the ground part.

The antenna according to claim 2, wherein the first
half-open groove and the second half-open groove
extend in a first direction, and a width of the ground
partinthe first direction is less than or equal to 6 mm.

The antenna according to claim 2 or 3, wherein an
electrical length between an end part of the second
side wall of the second half-open groove and a center
of the ground part is a quarter wavelength of a target
frequency band of the antenna.

The antenna according to any one of claims 1 to 4,
wherein an extension direction of the conductive
stub is perpendicular to the opening direction of
the second half-open groove, and an electrical
length of the conductive stub in the extension direc-
tion is less than or equal to the quarter wavelength of
the target frequency band of the antenna.

The antenna according to any one of claims 1 to 5,
wherein an upper end face of the conductive stub is
flush with an upper surface of the second side wall of
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1.

12.

13.

14.

15.

16.

25
the second half-open groove.

The antenna according to any one of claims 1 to 4,
wherein the conductive stub comprises a first seg-
ment and a second segment, a first end of the first
segment is connected to the first side wall of the
second half-open groove, a second end of the first
segment is connected to a first end of the second
segment, and the slit is disposed between a second
end of the second segment and the second side wall
of the second half-open groove.

The antenna according to claim 7, wherein a sum of
an electrical length of the first segment and an elec-
trical length of the second segment is less than or
equal to the quarter wavelength of the target fre-
quency band of the antenna.

The antenna according to any one of claims 1 to 8,
wherein the first feed structure comprises a first
coupling piece, the first coupling piece is disposed
in the first half-open groove, and the first coupling
piece is provided with a first feed point.

The antenna according to any one of claims 1 to 8,
wherein the first feed structure comprises a first feed
member, a first end of the first feed member is
provided with a first feed point, and a second end
of the first feed member is connected to a second
side wall of the first half-open groove.

The antenna according to claim 9 or 10, wherein the
second feed structure comprises a second coupling
piece, the second coupling piece is disposed in the
second half-open groove, and the second coupling
piece is provided with a second feed point.

The antenna according to claim 9 or 10, wherein the
second feed structure comprises a second feed
member, a first end of the second feed member is
provided with a second feed point, and a second end
of the second feed member is connected to the
second side wall of the second half-open groove.

The antenna according to any one of claims 9 to 12,
wherein the dielectric substrate is provided with a
feed circuit, and both the first feed point and the
second feed point are connected to the feed circuit.

The antenna according to claim 13, wherein the
conductor component and the feed circuit are lo-
cated on a same side of the dielectric substrate.

The antenna according to any one of claims 1 to 14,
wherein a width of the slitis greater than or equal to 1

mm.

The antenna according to any one of claims 1 to 14,
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17.

18.

19.

20.

26
wherein a width of the slitis 1 mm to 4 mm.

The antenna according to any one of claims 1 to 16,
wherein the conductor component and the conduc-
tive stub are of an integrated structure.

Aterminal device, comprising the antenna according
to any one of claims 1 to 17.

The terminal device according to claim 18, wherein
the terminal device comprises a metal frame, the
conductor component comprises a ground plane,
the ground plane is disposed on a dielectric sub-
strate, a first half-open groove and a second half-
open groove are formed between the ground plane
and the metal frame, and the metal frame forms a
second side wall of the first half-open groove and a
second side wall of the second half-open groove.

The terminal device according to claim 18, wherein
the terminal device comprises a housing, the anten-
na is disposed inside the housing, and a conductor
component is completely disposed on a dielectric
substrate.
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